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(複合サービスのポリシーアウェアな並列実行) 
（論文内容の要旨） 
The goal  of  th i s  thes i s  i s  to  enhance  process ing ef f ic i enc y of  pa ra l le l  
execut ion  for  web serv ices .  To  th i s  end ,  i t  p roposes  a  new approach  to  
model  a  serv ice  p rovider’s  po l icy o f  para l le l  execut ion  and to  a l low 
serv ice  users  to  execute  web serv i ces  wi th  an  opt imal  degree  of  
para l le l i sm.  This  thes i s  cons i s t s  of  s ix  chapters .  
Chapter  1  out l ines  the  thes is ,  inc luding the  research  objec t ive ,  i ssues  and  
approaches .   
Chapter  2  descr ibes  the  background of  th i s  thes is .  This  chapter  begins  
wi th  a  genera l  in t roduct ion  of  serv ice  compos i t ion  and  qual i t y of  serv ice  
(QoS) ,  and  presents  prev ious  work  on  para l le l  execut ion  of  web serv ices  
to  improve the  se rv ices ’  process ing  e f f ic ienc y,  one  of  QoSs .  In  o rder  to  
crea te  an  overv iew on  para l le l  execut ion  in  web serv ice  envi ronments ,  th i s  
chapter  c lass i f ies  t he  ex is t ing work  in to  three  groups  accord ing to  the  
para l le l iza t ion  techniques  used  in  Workf low Management  S ys tems  
(WfMSs) :  da ta  para l le l i sm,  task  para l le l ism,  and  p ipel ine  para l le l i sm.  
Chapter  3  depic t s  a  wa y to  model  pa ra l le l  execut ion  pol ic ies  of  a tomic 
serv ices .  In  an  envi ronment  where  serv ice  providers  employ pol ic ies  tha t  
a rb i t rar i l y l imi t  para l le l  execut ion  of  the i r  serv ices ,  se rv ice  users ’  excess  
para l le l  execut ion  of  the  se rv ices  dec reases  the  process ing ef f ic ienc y of  
the i r  whole  se t  o f  t asks .  Therefore ,  the  serv ice  use rs  need  to  know the  
opt imal  degree  o f  para l le l i sm in  order  to  max imize  the  process ing  
ef f ic ienc y o f  the  t asks  before  invoking the  se rv ices .  To  thi s  end ,  b y 
measur ing the  ef fec t s  of  the  degree  of  para l le l i sm on  process ing e f f ic ienc y 
of  more  than  50  serv ices  (hereaf t er  atomic  serv ices ) ,  th i s  chapte r  
c lass i f ies  the  para l l e l  execut ion  pol ic ies  into  three  t ypes :  l ow accelera t ion 
pol icy  tha t  gradual ly decreases  the  degree  of  speedup,  s teady pol icy  tha t  
f ixes  the  process ing  ef f ic ienc y when the  degree  o f  pa ra l le l i sm i s  be yond a  
cer ta in  amount ,  and  penal ty  po l icy  tha t  decreases  the  process ing  
ef f ic ienc y as  the  degree  of  para l le l i sm increases .  Moreover ,  th i s  chapter  
a l so  deta i l s  a  wa y to  capture  para l le l  p rocess ing ef f ic i enc y of  a tomic  
serv ices  tha t  employ a  combinat ion  of  d i f feren t  po l ic ies .  A ser ies  of  
exper iments  on  50  di f fe ren t  a tomic  serv ices  shows tha t  the  proposed  
model  can  es t imate  the  para l le l  p rocess ing  ef f i c ienc y wi th  a  lower  
s tandard  er ro r  than  the  ex is t ing curve  f i t t ing wi th  l inear  and  quar t ic  
regress ion .  
Chapter  4  presents  a  wa y to  pred i c t  the  para l le l  p rocess ing ef f ic ienc y o f  
compos i te  se rv ices .  A compos i te  serv i ce  i s  a  serv ice  where  a  work f low 
orches t ra tes  a tomic  serv ices  wi th  d i f fe ren t  po l ic ies .  In  order  to  maximize  
the  para l le l  p roces s ing ef f i c ienc y of  compos i te  serv ices ,  serv ice  users  
need  to  opt imize  the  degree  o f  pa ra l le l ism by cons ider ing  pol ic ies  of  a l l  
a tomic  serv ices .  Therefore ,  th i s  chap ter  in t roduces  data  para l le l i sm and 
p ipel ine  para l le l i sm to  execute  a  workf low in  para l le l .  P rocess ing t ime-
l ine  of  the  p ipel ine  para l le l i sm is  used  to  def ine  an  aggregat ion  funct ion  
to  compute  para l l e l  p rocess ing ef f ic ienc y for  each  s imple  workf low 
cons i s t ing  of  s ingl e  cont ro l  cons t ruct ,  such  as  a  s equent ia l  cons t ruct ,  
concurren t  cons t ruct ,  condi t ional  cons t ruct ,  and  loop  cons t ruct .  This  
chapter  a l so  proposes  a  method to  syn thes ize  the  pol ic ies  of  a tomic  
serv ices  in  a  complex  workf low cons i s t ing of  an  arb i t rar y combinat ion  of  
cont ro l  cons t ruct s .  Final ly,  th i s  chapter  evaluates  accurac y o f  the  
proposed  method in  pred ic t ing the  opt imal  degree  of  para l le l i sm of  
compos i te  serv ices .  A ser ies  of  exper iments  on compos i te  serv ices  
combining severa l  d i f feren t  t rans la t ion  serv ices  shows tha t  the  proposed  
method has  good p redic t ion  accuracy in  ident i fying opt imal  degrees  of  
para l le l i sm for  compos i te  serv ices .  
Chapter  5  proposes  a  serv ice  p la t form archi tec ture  to  cont ro l  para l le l  
execut ion  of  compos i te  serv ices  based  on para l le l  execut ion  pol ic ies  of  
a tomic serv ices .  Us ing the  proposed  method of  pred ic t ing  opt imal  degree  
of  para l le l i sm of  composi te  serv ices ,  t h i s  chapte r  des igns  arch i tec ture  for  
cont ro l l ing para l le l  execut ion  of  compos i te  serv ices .  The a rch i tec ture  f i r s t  
analyzes  para l le l  execut ion  pol ic ies  of  a tomic  serv ices  tha t  compose  the  
compos i te  serv ice .  I t  then  computes  the  opt imal  degree  of  para l le l i sm of  
the  compos i te  serv ice .  Final ly,  the  arch i tec ture  genera tes  a  para l le l  
execut ion  conf igura t ion  f i l e  tha t  i s  in terpre ted  b y an  ex tended  workf low 
engine  to  cont ro l  para l le l  execut ion of  the  compos i te  serv ice .  
Fur thermore ,  in  order  to  ef f ic ien t l y process  mul t ip le  workf lows  tha t  share  
the  same a tomic  se rv ice ,  the  a rch i tec ture  re -ca lcu la t es  op t imal  degree  of  
para l le l i sm of  each  workf low b y cons ider ing mul t ip le  reques t s  f rom 
di f feren t  workf lows  sen t  to  the  shared  a tomic  serv ice .  I t  t hen  updates  the 
para l le l  execut ion conf igu ra t ion  f i l es  wi th  the  new opt imal  degree  of  
para l le l i sm for  the  workf lows  a t  run- t ime.  To  ver i f y the  ef fec t  o f  the  
arch i tec ture  in  mainta in ing opt imal  para l le l  p rocess ing  ef f ic ienc y of  
workf lows ,  the  arch i tec ture  i s  implemented  in  the  Language Grid ,  a  
serv ice  p la t form that  i s  specia l ized  in  natura l  l anguage  process ing.  An  
exper iment  i s  conducted  on  mult ip le  l anguage compos i te  serv ices ;  the  
resu l t s  show that  the  proposed  arch i tec ture  can  s igni f icant ly improve the  
para l le l  p rocess ing ef f ic ienc y o f  compos i te  serv ices .  
Chapter  6  concludes  the  thes i s  b y summariz ing or iginal  cont r ibu t ions  
toward  a  pol ic y-aware  para l le l  execut ion  cont ro l  sys tem for  enhancing  
para l le l  p rocess ing  ef f ic i enc y of  compos i te  se rv ices  and  a l so  sugges t ing  




















































  更に、試問の結果の要旨（例えば「平成 年 月 日論文内容とそれに関連した 
  口頭試問を行った結果合格と認めた。」）を付け加えること。 
 
Webでの即日公開を希望しない場合は、以下に公開可能とする日付を記入すること。 
要旨公開可能日：     年   月   日以降 
 
 
